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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a perovskite type multiple oxide which has 
excellent safety and sanitation, by which the perovskite type multiple oxide is industrially efficiently 
manufactured at a low heat treatment temperature and in which the catalytic activity of a noble metal in the 
resultant perovskite type multiple oxide is kept at a high level for a long period of time. 

SOLUTION: In the method of manufacturing the perovskite type multiple oxide, a precursor of the perovskite 
type multiple oxide is prepared by mixing organic metallic salts of all element components constituting the 
perovskite type multiple oxide with each other, or by mixing organic metallic salts of a part of the element 
components constituting the perovskite type multiple oxide with the remaining element components prepared 
e.g. as an alkoxide of each element, a co-precipitated material of a salt of each element or a citric acid complex 
and after that, the perovskite type multiple oxide is manufactured by heating the precursor. 
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Ut t L T ffl v> -5 r fa -e # 5 7)5 , ttiKia^itftft^-ara/jrif, 4i*qW7J)£Mi'!>, # # 

* HMfc fli « ttt i: LtlKtSr tWZZ>. 
[ 0 0 5 9 1 

* y u * m # ?£ if , 4^*p«>««tifl(*i«fflv^f,ns. 

[ 0 0 6 0 1 

at a # h 1- & » $ -tt 5 ic f± „ m it s st, # e> tv fc ^ o y * -r h s « m it <m \z. , 

A&m*.XX7>J— t\^ti&. ttlfl»:lll3-f-f y^L, tt flfc £ -fr , ^ CD & , jft 3 0 
0 ~ 8 0 0 "C , » * L < 11 , **J3 0 0~6 0 0 t CTlRi*n ! a-rixfiiV^ 
[ 0 0 6 1 1 

ft *j , rro i ^i»#^rfftfflttli LtaKCfv^tii, fdi<75^4o(Ottj«^^ (fiaj^tf 

if) Sr. tf^tLfc^D^^^^ h^^-g^ft^i:. ItfffflLtUt*. 
[ 0 0 6 2 1 

[ n m m 1 

wtc, mm m *5 <t it « #j *■ ^ tr x * is £ * & t * & m k ia w -r -5 , * » w « , c 

ix^^*«*5J:t5H:««tfBrt>fMIB*ixSt«>-eH:/j:v> 0 

[ 0 0 6 3 1 
5fe #U 1 

7^^^> h+->7'ofl/-h [La (OCHMeCH 2 OMe) a ] 36. 6 g (0. 

0 9 0 */H , t !) h^f i/^D t°l/ - h [Ce (OCHMeCH 2 OMe) 3 ] 4 
lg (0. 0 1 Ot;l/) > hJf fl/- h[Fe (OCHMeCH 2 OMe) 

3 ] 18. 4g (0. 0 5 7 * ) , 3;<;H> h^f->7"Df L/- h [Co (OCHMe 
CH 2 OMe) 2 ] 9. Og (0. 0 3 8 * ) Sr. 5 O 0 m L$i»^g7 7 X ^ |;J0 
x , hyuy 2 O 0 m L^rJllitf *5 I «t l: J: 9 > S'g'T^a^v'K^jSSrH 

[ 0 0 6 4 1 

t Lt, -^!>A7tf /W7t Ft- h [Pd (CH 3 COCHCOCH 3 ) 2 ] 1. 

52 g (0. 0 0 5 **) «r h/HV 2 0 0 m L C ig» L t fi^lSgffi ?r IK L , d 
(O^m-^mm.mm^ , $? ) ^A)£77^3<Ofi^7^3*v'K»jSt:JaDxt, LaCeF 

e c o p d z^trm-m^mmzmwii'tc,, 

[ 0 0 6 5 1 
[ 0 0 6 6 1 

Z <D'&. l»T-e2l*|ll!atf Lfcft, *JBETt?hA'3i>'*Sj;l5*»Sr«*L.-C, LaCe 
FeCoPcHi^gHt#l»itiSg»*#fc„ i^t^-C, " <0 ifu Ig £r , -> — U- if£ L , 6 0 

ttt 2 4^raia«j*i, ^m*, f Sir*ffl^t6 o 0tf2atraiS^lt5r tl: 

1 o x , mm&nmftz&ti,, 

[ 0 0 6 7 1 

rco^^tt, J»*Xi||lHliffc0i©**>t>, La 0 9 0 Ce 0 . l0 Fe 0 . 57 Co 0 . 
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3 h Pd n n s 0 ; , co-<cyx*^ h »H m & <n ft. & & it ®> A* h 5 & tB "t* 3b Z> t 

13 £ S ft. fc . ifc, t«*«S9tt3 6ra 2 / gf*!), * SNfc 89 f K :|a ft 3 P d 3" 

* »± , 2 . 1 6 K * % -C *> o . 
[ 0 0 6 8 ] 

* % 19<J 2 

7^^ >y h+v'^ntri/- h [La (OCHMeCH 2 OMe) 3 ] 40. 6g (0. 

1 0 0 * ) . & * h*>7ut'ls-h [Fe (OCHMeCH 2 OMe) 3 ] 18. 4 

g (0. 0 5 7 * ) . y ^> > h + i^/n f U - f- [ M n (OCHMeCH 2 OMe 

) 2 ] 8- 9g (0. 0 3 8 * ;U) Sr, 5 0 0 m L g Iffl Al£7 7 X ^ , h/Uxy 

[ 0 0 6 9 ] 

^Lt. A7^n7tf^7t Ft-(- [Pd (CH 3 COCHCOCH 3 ) 2 ] 1. 
52 g (0. 0 0 5 * A- ) JrhyUx>ioOmLt^»LtW*^««gi«^aKL > ^ 
(O 4* WL&.m&fem * , $^{->Lj£77^.=ic75zg-g-TyU3^r->K?g«^^DxLT. LaFeM 
n P d £^tr«J-zg-3-jgifc£!B«!Lfc 0 
[ 0 0 7 0 ] 

[ 0 0 7 1 ] 

»3fcX*®Sf*>tt*a»&, La,. 00 Fe n . 57 Mn 0 . 38 Pd 0 

o s o 3 w-io^^*^ hmm it %> bKzm-ig&fii-ehz t n^jtifc. 

^©tfc«ifflli3 6m 2 / gffc^ «^Sft«5fi;t;it5 P d t*t(i, 2. 1 
7 f i % f $i o fc 0 
[ 0 0 7 2 ] 
3?*fe0IJ 3 

[La (OC 2 H 4 OEt) 3 ] 32. 5g (0. 0 8 0 * 
& ) , ^t-^Ax h + yxf i,- h [ Nd ( O C 2 H 4 O E t ) 3 ] 8. 2g (0. 02 
0 * A ) ,^^S^f->^n^U— h [Fe (OC 2 H 4 OEt) 3 ] 29. lg (0. 09 

0 * ) Sr, 5 0 0 mLgiroAfi77^3|;J)|ix, * U > 2 0 0 m L •JrHitiif g 

[ 0 0 7 3 ] 

L -C . /<7-^i)A7tf /U7t ht- h [Pd (CH 3 COCHCOCH 3 ) 2 ] 3. 
05 g (0. 0 1 0 * A- ) Sr^r->l^>'2 00mL^^^LTW«l^ja^®f«^P§4L, - 
<75fiTttt^«lgjgf«Sr, 5 titAJS77^3tf)S^7/i'3*-> K8«|;JDx.t ) LaNdF 
e P d Sr^tf*9 — ii^S(S5ri|i( Lfc„ 
[ 0 0 7 4 ] 

[ 0 0 7 5 ] 

r»»#tt. »*X»|iUff«)»*a»6, La n . 80 Nd 0 . 20 Fe 0 . 90 Pd 0 

1 o o 3 u -f * # -< hmmm(n&&mittofrtb,tj:zm-'g;£hm-e*>z>kmmztiti 0 
*tz.*<nttmfcfrte2 8m 2 / s x'jbv.mft&itmtpiz&rtz>pd&ftmtt^ 4. 2 

[ 0 0 7 6 ] 

mmm 4 

7 y?>> ^->if u-F [La (OC 2 H 4 OMe) , ] 25. 5g (0. 0 7 0 * 

>V ) . ^'7-fe^-^A^H^f->ii:^u— h [ Pr (OC 2 H 4 OMe) 3 ] 7. 3g (0. 

0 2 0 * A ) , ^yif ^F [Ca (OC 2 H 4 OMe) 2 ] 1. 9 g 

(0. 010^/U).^yh^->^^U-S[Fe (OC 2 H 4 OMe) 3 ] 19. 7g 
(0. 0 7 0 * A ) . -^>-^>>h^->^^ u _ h [ M n (OC 2 H 4 OMe) 2 ] 5. 

lg (0. 0 2 5 * /U ) 500mLWiW^La£77^3{cAPx > -<>-fef>'200mL 



(11) 



JP 2004-43217 A 2004. 2. 12 



[ 0 0 7 7 ] 

tLT, /<?i?!>A7*f*rt ht-h [ P d ( C H 3 COCHCOCH 3 ) 2 ] 1 

5 2 g (0. 0 O 5 * ) Sr-cy^y2 0 OmLtjg*L-CWIft|UIS«S:a!lL, d 
<nflfa&mi&Mffli$:* fjKAj£7 7^3(Dl^7^3dfi/ KSjStillx.T, LaPrC 
a F eMn P d &>- M W. L . 
[ 0 0 7 8 ] 

«T, S J£ #<J l i[^i©SffCJ;0« M « ft CO 1?) flc & fc . 

[ 0 0 7 9 ] 

^^^tt. S*X»Blf»IS*i'?,, La 0 . 70 Pr 0 . 20 Ca 0 . 10 Fe 0 . 
7 o Mn 0 2 5 Pd 0 . o s O a ro-D^^A^ HS«ig<7)«^HI{t:^A-lb/ t C-5*-^ 

175 P d ttlli, 2. 2 6f 
[ 0 0 8 0 ] 

7 >■ ? > * b * ~> a t° U ~ h [La (OCHMeCH 2 OMe) 3 ] 43. 6g (0. 
100^/P) , ft> h*J/^nl?l/-h [Fe (OCHMeCH 2 OMc) , ] 33. 5 
g (0. 0 9 5 ^- ;v) £ , 5 0 0 mLH©Ai75^a|:iSli < h^z>2 0 0mL«r 
iIIiT]|ff^«^5; K «fc •) , T ^ =3 * -> K » St «r p' » L- „ 

[ 0 0 8 1 ] 

tLT, /<5';n7tf*71rht-h [Pd (CH a COCHCOCH 3 ) 2 ] 1 • 
52g (0. 0 0 5 ^ A- ) i h/H^2 O OmLCjg#LTWI4*Jt»«ta8L, r 

<r> 4f m<& mmmm & . £ t> tc % & y ? x =* <n & r /i* =* * is KSSCJnit, l a f e p 

[ 0 0 8 2 ] 
[ 0 0 8 3 ] 

d W *& 12 . »*X*||n]fif<0*S**»e,, La,. 00 Fe„. 9S Pd 0 0 , O 3 ^ ^ 

n^^*-r-HS!«3fi«5*-&i»{b»d»?>*s*-fe*ffi-ea!>5iis]s&*n*: 0 *7b. -twit 

Iffiaii28m 2 /gt-fc»),S^Sjt* l t I t*5lt5Pd^ff|i > 2 1 7it%ffc 
[ 0 0 8 4 ] 

nmrn 6 

7V^V> h*->7"D f U- h [La (OCHMeCH 2 OMe) 3 ] 32. 5g (0. 
080-e/U) . ^Tt-^^thJci/yat'ls-h [Nd (OCHMeCH 2 OMe) , ] 6 
. 2g (0. 015*;U) , tPn^ + ^DtU-F [ Ce (OCHMeCH 2 0 
Me) 3 ] 2. Og (0. 0 0 5 ^ /U ) s K ^ h * v/7" n f - F [Fe (OCHMeC 
H 2 OMe) 3 ] 24. 2g (0. 0 7 5 ^^) , = FJfy7a fl/- |> [Ni 

(OCHMeCH 2 OMe) 2 ] 4. 7g (0. 0 2 0 ^ ,u ) £ , 500mL§*WAS 
77^3|;i)Pi < h 2 0 0 mLSrJDx.t)|fl ! S#^t5 ' tici 0 , m&T /U n # 

> K S f$ Ir 18 S! L fc 0 

[ 0 0 8 5 ] 

^ L T . B-^7A7tf ;U7t hf - h [Rh (CH 3 COCHCOCH 3 ) 3 ] 2. 0 
Og (0. OOSt/t) Sr h/H>2 O 0mLt8#LTlrI4Ijl*«S:«i|L, r tf> 

S bC*!E7 7^3©a^ryU3*>' KS»tj||iit-c, LaNdCe 
F eN i R h 5r^tj^-fi^igfS5rlS!l|Lfc 0 
[ 0 0 8 6 ] 

[ 0 0 8 7 ] 

rO»#tt % »*X*B«(OiBf*A»fe, La 0 . ao Nd 0 . 15 Ce 0 . 05 Fe 0 . 
7 5 N i o 2 0 Rh 0 . 0 5 Q 3 ©^0/7*^ to J&ntiL&tijt it Va fa — *s 
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i'ih tHTfci i: In] ^ J tl t „ S fc. . t«Jt*S«li3 2 m 2 / gt'fc^ * # & ft 4fe «f *S 
ItSRh^ttli, 2 . 0 9 ff S % T* fc o it . 
[ 0 0 8 8 ] 

'i? #j 7 

7>^>i-^cr^dr->K[La ( O ' ~C 3 H 7 ) 3 ] 31. 6g (0. lOO^rvU) 

. r*i = ni-rD**j/K [Al ( O ' - C a H 7 ) 3 ] 19. 4g (0. 095 

^ ) *s 5 0 0 mLgl»J,E77X3|;J|)x. i ^>-tf>2 0 OmL?riIPx.Tjfj$^)S 

[ 0 0 8 9 ] 

•t L T , n^^A7tf;W7-fe ht- h [Rh (CH 3 COCHCOCH 3 ) 3 ) 2. 0 
Og (0. 0 0 5 *^) S:^>^y2 0 OmLlCgSLTSI^iagllrWiL, - <7) 
-fffiS-kSigjgigS:, £ f)l;Al77^=i(OS^7^3 + -> K 28 t ~ JO *L T s LaAlRh 
* ^ tr «& «B-*iK*P*!Lfc. 
[ 0 0 9 0] 

-C 2 fZfffl t L „ 
[ 0 0 9 1 ] 

- <D *fr # 12 . *&*X»HJiJr<D*Sma>?>, L a ! . ooAl 0 . 95 Rh 0 05 O 3 W^ 

s glS«(i2 4m z /g-efci9,«^seYk^^fc*5{t-5Rh^^*Ji, 2. 3 4 f 1 % f 
o 7t „ 
[ 0 0 9 2 ] 

£ <b K , - (Dn^iC ^-hni^r>5>e^*fi»^^ (Pt^-8. 5 0 « * % ) 25. 

9g ( P t * * T 0 . 22g) Sr^i^-gL^^, 6 0tT2 4^Pgiaft)|I, 
. M^-CSOOtl^lIUSlLTPtjltt/L.,. ooAl 0 . 9 s Rh 0 0 5 

O, ©»*«rj|t. P t ft»ll4, 1. 00W*%T'#)o/c 0 
[ 0 0 9 3 ] 

xmm s 

7>?>n-^h+->K [La (O n ~C 4 H 9 ) , ] 32. 2g (0. 0 9 0 *;H . 
Oh!J^n-7^+->K [Y (O n -C 4 H 8 ) 3 ] 3. lg (0. 010^ ju) . 
ttn-:/h*->K[Fe ( O " ~ C 4 H 9 ) 3 ] 19. 3g (0. 0 7 0 ^ >v) , 7/^; 
-^A n -^h + ->K[Al (O n_ C 4 H 9 ) 3 ] 4. 9g (0. 020^ ;U) £ , 5 
0 0mL?i»jll77^^l:3)Px., IwU a: V 2 0 0 m L Jill i Tiff g« J t 5 : M: 

[ 0 0 9 4 ] 

^rLT, a i?^i7tf /U7t St- h [Rh (CH 3 COCHCOCH 3 ) 3 J 4. 0 
Og (0. 0 l^/O £^^>2 0 0mL^j£#LT*1«&«J£i§i££ilB§i{L., r <7) W 
8* ^ M & j£ f0E £ , *?>i;Al£77X3(7)g^7yi,3d f .>t 1 '^S(:Jpx.t, L a Y F e A 1 
R h Sr-a-tr*&-ffl-S"iS«S:m(L7t Q 
[ 0 0 9 5 ] 

W T . Si^J 1 i^iwif^lcJ: ^ *»60>»tt*1#fc. fc fc* L , ilft & S , 8 0 0 <C 
■C2«fHt L fc „ 
[ 0 0 9 6 ] 

i«>«&*tt. »*X|»®»fro*S**»e,. La 0 . 90 Y 0 . 10 Fe 0 . 70 A1 0 . 2 
a Rh 0 , 0 0 3 <D^p^^A^ KSWitroft-a-lfcfkilfc^Pj/jta^-lSjBft-rfciilSI 
£ £ it fc . £ , t<OH:$Ifl(ll2 1 m 2 / gtfcf), **«ffc*tli*Slt5R h^lrl 
tt . 4 . 3 5 « S % T* *> o 7t „ 
[ 0 0 9 7 ] 

mmm 9 

^jJ-i>A^h=ir->i^U-h [Nd (OC 2 H 4 OEt) 3 ] 37. Og (0. 0 9 0 ^ 
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IV ) , h*'>xf i/ - |, [ Ba ( O C 2 H 4 O E t ) 2 ] 3. 2 g (0. 01 

0 , l^-i- h *->xf U- h [ F e ( O C 2 H 4 O K t ) 3 ] 2 5. 8 g ( 0 . 08 

0 * ) . ^^f»*->^^u-h [Cu (OC 2 H 4 OEt) 2 ] 2. 4g (0. 010 

* ^ ) & , 5 0 0raLgl»Al77^3|;J«i ( t '/ 2 0 0 m L JrJUiTlf ffSHf 

[ 0 0 9 8 ] 

L T , Y!)';?A7tf*rtF+-|. [ I r (CH 3 COCHCOCH 3 ) 3 ] 4 . 
90 g (0. OlO^yU) S:#->uy2 0 0mLI^«?Ltt«^H)£®«^lUL < r 
^-frflft&Sifii&^Sr, 5^{-AjK77X3<75ig-g-TyU^Jf-->K@^fc:Jt)Px.T, NdBaF 
eCu I rJr^tf^-fi^^jSSriJilLfc. 
[ 0 0 9 9 ] 

&Ts xmw i t &im<DVkft\z * v ^ M»fe«5»#*»*io fc *r l . *i a « , soot 

[0100] 

d»»«tJ±. »*X»H«f»»J|IA» ^ Nd„. 9 0 B a 0 i o F e o 80 Cu 0 
i o I r 0 . i o o 3 oo-^a^-^*^ h & m '& <o tii & m Ik to e, tt: Z> m — ft & & »> & 'k 

mizz thtz 0 &it, f^tt*B«tti 8m 2 / gTj,?), m&mityt* & n z i 

ft «± . 7 . 3 4 ff ft % T- *> o fc „ 
[0101] 

Dli^l 1 0 

7>^>x h+.^xf h [La (OC 2 H 4 OEt) 3 ] 36. 6g (0. 090^ 

yU) . ^hoV^^A^h^^^^U-h [Sf ( o C 2 H 4 O E t ) 2 ] 2. 7g (0 
. 0 1 Of/H , tx|- + .>if [ Fe (OC 2 H 4 OEt) 3 ] 17. 4g (0 

. 0 5 4 */H , n/<yUh^h^->^^U-h [Co (OC 2 H 4 OEt) a ] 8. 5g 
(0. 0 3 6 ^ /u ) Sr , 5 0 0 mLgtff)A)S77X3|;JDi, h > 2 O 0 m L 

*T*#ig#s-ti:-5r o , » ^ r a * •> KS«*n«L-fc. 

[0102] 

* L T , ri^r-fe^/UT-fch^-h [Pt (CH 3 COCHCOCH 3 ) 2 ] 3. 93g 
(O. OlO^r/U) t ! , ^ I > 2 0 0 mLtS*L-Cti4Ilt**tB»L > r^Wffll 

S & lcAtt7 7X3©ft^7/W3*-> K*«|:aii-C, LaSrFeCo 
P t «r-*tf*S-»-d-**«rPilLfc 0 
[0103] 

[0104] 

»«X«@UffO«^.e>. La 0 . 90 Sr 0 . 10 Fe 0 . S4 Co 0 

mTEZtltz. S/d. ^©ttiifflinSmVgf*!), « SMt <F K ii -5 P t ^ ?T 

* 12 . 7 . 7 2 Sl%T*fco fc„ 
[0105] 

3life#J 1 1 

[La (OC 2 H 4 OMe) 3 ] 34. 6g (0. 095-e 
,V ) , 7;K = ^A^ |> + .>xf u- |. [ AI (OC 2 H 4 OMe) 3 ] 20. 2g (0 
. 080-e/U) . -^>^>>K^->^^U-h [ M n (OC 2 H 4 OMe) 2 ] 2. Og 
(0. 0 1 0 « /W ) Sr . 5 0 OraLgt«A«77^|:Jji > h ;H y 2 0 O m L 5ri0 

[0106] 

*LT, i7tf*7tF + -h [Ag (CH 3 COCHCOCH 3 )] 1. 04g (O 
. 005-e/U) . U^T^^-JVT^Y-r-Y [Pt (CH 3 COCHCOCH 3 > 2 } 3 
. 14g (O. 0 0 8 *;W , /Ux^^AT-fe^/UT-feh^- — h (Ru (CH 3 COCH 
COCH 3 ) , ] 0. 80g (0. 0 0 2 ^- A- ) F/H> 2 0 0 m L|:g|Lttli 
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m Jfc m m * m % l . r & & m.&®.$i fe mz . £ h \c % ? ? * ^ <r> & t ^ ^ * ?s vmm 

l^iMxt, L a A g A 1 M n P tRu£^ti>iS)-*ia*?gi££llSf4L/c 0 
[0107] 

J£*> "F s 2SJS0!lli:liil«a>i*f£fc«fc»), l»»feO»ft:S:»fc 0 fc* L- , i» «t a tt . 8 001: 
[0108] 

r (nmttn. nmxm\mtft<D'&^A>h . L a 0 g5 Ag 0 . 0 s A 1 0 . 8 0 Mn 0 . 
i o P t 0 . □ 8 Ru 0 . „ 2 O a W-^ay^^^r M « ig (?) S ^ ^ b /£ 5 ^ _ g 

tlfflT'fcSirlBl^^^fc,, £ , ^WJt^Eaill 9m 2 / gt-fc*), « 1* fls * «f K *5 
It5 Agftill, 2. 4 2 « * % , P t -fr ft , 6. 7 8fi%, R u -fr ft »2 % O 
- 8 8 ff ft % T- £> o „ 
[0109] 

1 2 

^i-^A^ ^•yyol^l/- h [Nd (OCHMeCH 2 OMe) 3 ] 32. 9g (0. 

0 8 0 ^- /V) . ^U'JA^ h + i/^Dflz-h [Ba (OCHMeCH 2 OMe) 2 ] 3 

. 2g (0. 0 1 0 * /U ) , ■7/^->i)A^ F# iz/a t'U- h [Mg (OCHMeCH 

2 OMe) 2 ] 2. Og (0. 0 1 0 * /U ) , 7^5- ^Ayh^->-^at"U- — h [Al 

(OCHMeCH 2 OMe) 3 ] 25. Og (0. 085^- /U) £ , 5 0 0mL^*<7)*L 

S77^3(:J0i, *->u>2 0 OmLSrJ0it»#S*J*5r irtJ:*), ig T A- = 

[01 10] 

•t L T , &^T±^-^T±h-r — b [Pt (CH 3 COCHCOCH 3 ) 2 ) 3. 93g 
(0. 0 1 0 * /U ) , p '^7^7*^ ^7t ht - h [Rh (CH 3 COCHCOCH 3 
) 3 ] 2. OOg (0. 0O5*;H •> ^ > 2 0 0 m LlzMM L X # m& & 

w§siL, rw^ria^jaii[^««r, & h \^ ? * ^ en m&T ^ ^ v &m.\ziya *.x , 

Nd B aMgA 1 P t Rh&~£tft%-m-frmm&ffi2Ll.tc a 
[0111] 

[0112] 

rot&^ii^^^xmiilifrWijsSmA^^, Nd 0 . 80 Ba 0 . 10 Mg 0 . 10 A1 0 
s s P t 0 , o Rh 0 . o 5 0 3 <D ^ a 7 x * HS«3gW«-a-gj?{b^7l»C J / < e5*-^ 

& tmiiLZixtc, * fc , ^witsiain 9m 2 / gt-fc>), fo^mitm<p\zte 

lt5P tttitt, 8. 5 9 « ft % % R h tWf [1, 2. 2 7 « ft % T? ife o „ 

[01 13] 
Hi£0<J 1 3 

7 >^ >7-fef^7-t h h [La (CH 3 COCHCOCH 3 ) 3 ] 43. 6g (0 
. lOO^U) . |7tf;U7t l-t - h [Fe (CH 3 COCHCOCH 3 ) 3 ] 21 

. 2g (0. 0 6 0 A ) , /<7 A7-fef /U7-lr h t - h [Pd (CH 3 COCHC 

OCH 3 ) 2 ] 12. 2g (O. 040^/U) £ , 1 0 O 0mLgi«Al77Xn|;JD 

[01 14] 

«JITf h/i'xyjrSi LT> ffi tt «: » T , Rl^T, r rog^ft^, ± £l <P , 
ttiF^fl^r 4 0 o'Ci-rii(ilSLT^5)»t5 r t <0 , L a F e P d « 8Mb 4$) W 
i?ulg#2:Wfc. ifc^T', r St! |g £r , ^ IS^^ffl^T 7 0 0 2 Sf PfllSStol 

t 5 : i ia o t , IH*6<o»flc*»fe 0 

[01 15] 

ZL0>»#tt, »*X*lHjST0)*S*Ji»& % Lai. ooFe 0 . 60 Pd 0 . 4 0 O 3 CD -< 
aifl(l±2 4 m 2 /gTfcO, tfclti P d ttlli, 16. 2 Sf ft % T 
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[01 16] 

tfc«« 1 

7V^>>h*^^at'U— h [La (OCHMeCH 2 OMe) 3 ] 36. 6g (0. 

0 9 0 **) , t'jn^t->^Bl^k-h [Ce (OCHMeCH 2 OMe) 3 ] 4 

1g (0. 0 10**),»^h*->^ , ofU' — h[Fe (OCHMeCH 2 OMe) 
a ] 18. 4g (0. 057**) , 3 * h y h * -> :7* a t* 1^ — h [Co (OCHMe 

C H 2 O M e ) 2 ] 9. Og (0. 038**) £ s 5 0 0 m L g i» 7 7 ^ ^ |; Jo 

£ , h^xy 2 0 0 mL«:JPx.t«ff»»Jt5r ilci 9, »-S > r*3*'>K#«S:H 

[01171 

*V^-e, «J«y<9^^A*»«(Pd»4. 4fl%{ 12. Og (PdjftltO. 53 
g, 0. 0 0 5 *^ftS) J:, 0 OmLtttRLfci, r W £ . £ <b 

lcAi£7 7^3roii^7yni + -> h'ig«l;^ i 5 # awt x ?B T L „ t 5t5t, Jq * # 

[01 18] 

hit , nmmikmmnskfticj:*)^ m&,&<D®#.z&tz 0 tz it l . « « n , ssor 

X 2 1$ rfl ir L fc . 
[0119] 

t9*XliH)fro^f La 0 . 90 Ce 0 . 10 Fe 0 . 57 Co 0 . 

3 8 Pd 0 . o 5 0 3 <D ^< u 7 * jj hS«iS<0*^-||<k»i»?>*S^-ilS*ffi-e*)-5i: 
R a£ £ ix fc „ * , t«)t«iili3 Om 2 / gffc^ l^»<k*f tUltiP 
M 12 , 2 . l 6Sl%t#,ot, 

[0120] 
Jt«fi»J 2 

rfl HS CD y - A 1 2 O a ( Jt « ffl * 1 8 Om 2 / g ) 1 OOgfr, ffl»y<7 i? 1 ? ( 
P d 4> 4 . 4«*%) 50. 2g (Pd&#X2. 2 1g) * V* X . Pd£^gLfc& 

. 6 o t: x 2 4 s# f?f] s ® ifc ttut , ^ * , ssiF^fflv^ts o otfi^raiiiiLfc 

. V-Al 2 0 3 WPdffi^»»± N 2. 1 6«t%ffcof;„ 

[0121] 
fcfc«E03 3 

$1© v - A 1 2 O a (Itflfl 8 Om 2 / g) 20gfC,SBg|n^^A*»JK(Rh 
5>4. 4 8«*%) 9. 6g (Rh&*X0. 43g) SrfflV^T, Rh^^gLfcf*, 6 
OtKt 2 4l*IBa»|£*ft < ^S 1 ?, tt^lrf 5 O Otf 1 S|f fife 1 L fc , y 

-AljOaWRhfifiilJ, 2. 1 0 « * % X o fc 

[0122] 
Jt «E #J 4 

ftTfl5<£>y-Al 2 0 3 (ttSia 1 8 O m 2 / g ) 2 0gf:i,*HSfc>''*7i??A;!k*gi£(P 
d # 9 . 8 3«*%) 10. 5g (PdDIItl. 03g) fcfflV^X. P d JtgLfci 

„ y-A 1 2 0 3 ©Pdffijfttt, 4. 9 Of i%-ej)ofc 0 
[0123] 

tt«tm 5 

iHi^T - A 1 2 O s (JtSiil 80m 2 / g) 20gt % hDiJ7>> >-e^« 

mmm ( p t 8 . 5 o « * % ) 27. 1 g ( p t mn -e 2 . 3 g ) & # ^ x , pt^^- 

«Lfc&, 6 Ottt 2 4«MiiI«*« ) ^M^, ta^if ^T5 0 OtflBS^ll!i 
*t S L- fc . y-A 1 2 O a ?)P tfij^lli. 10. 3 « * % X o 0 
[0124] 

nmm 1 

1) fl41fi*l;*ft^3-r ^ 
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z m m i *s x v it « m 1 , 2 t j #^nt&»* 1 0 o g 4 . m -y * > a 1 o 0 m l t a 

L , £ fb f£ , tV =2 =-- T / )V ( M ^ ft f- it N Z S - 3 O H : \M M ft 3 O « ft % ) 17. 
5 gSrlBx:T^7 U-tllLfc, ~ <0 * -7 U — 4 . a — i/i 7^ hf ( |S S 8 

Omm, ft £ 9 5 m m , ft f'ffi4 O OtyU/ (0. 0 2 5 m) 2 ) ri> fj & 5 tt til # 
^ — 7 1 W > / L t „ 
[0125] 

3 — 7- 4 *s 7 ^ ik m <n * 7 >j — & ^ t 7 a ? \z x »k % tu \,*, itfittLco =• — =r > y rn.fr \ 

57. 5g/«jaEJMf*lL (75. 1 g / m) i<t5±?|:iliLfc, t<0» ( 12 0^ 
M T 1 2 fl# Pd] il ja & i* & . A" 5v 4> , 6 0 0t:-T?3^Ffl^fi)c;i--5ri:{;J;oT, H i£ #J 1 *J 

£ xjt it « m 1 . 2 wft^sr^^t^* y y *tttt»t*-t*L-en»fc. 

[0 1 2 6] 

2 ) i^Ki 

[0 1 2 7] 

fl» a. '< * - > « . 0 ~ 5 s> ( 5 » m ) « , a aa <«? «s jt < i = 1 ) -e a <e l , 5-2 a # ( 

2 3#I5) . La*JW«S^4"tW (1 = 0. 89) L , 2#Itit, 7 ~ 3 O S> (23 # 
HQ) »i , teatWi:»(tfBlJ(c:^JI(7)2»:^^,4' , ftStL. 7 — 2 8 £l> ( 2 1 # HQ ) li, ^-^^Sl 
iS*J ( A. = 1 . 0 2) £LT, tt*rtWfc:fcV*Tia*dW*****&«3-ti:-C, ttjSE^rtroifi 
««r 1 0 5 Ot*T±#Jt, 2 8 - 3 0 & ( 2 0? (BJ ) »± , S g& «S Jt (1=1) K ]R L 
, o , 2*?^?riALMltt, £4&;&S*il*ll£:&£i«aifcfl:#BBft (1=1. 2 5) 

[0128] 

3 ) m *t it ffi 

iK ?'J 4 ^ tas m % * l . SLffliy-^vil^, 91ft 3 *R Jt (1 = 1) S:4>.ti LT, Al 
= ±3. 4% ( A A / F = ± 0 . 5A/F) mSiSr. HliilHzT^i, iff A & W 

#^yy^^«j8tcoco, hc, no xro^ft^SrfflslLfc, ^co^m4^ilcj=-r 0 tt 
, »j ^ w: . ^yy^^teat^iMffiij ( a q # * ) «iai^4 6 otK»*>. % & » . ^ 

(SV) 5O0OO/SlUfc. & , m 1 « , y y X^tti 1 LSfet) 

(TJPd^fl-* (g) «r flf-ti- T * i" . 
[0129] 
[ * 1 ] 



m m 


SB j£ 


(g/Ltt«E) 




M&lMHb*(96) 


CO 


HC 


NO x 


CO 


HC 


NO x 




La 090 Ce 0 , 0 Fe 0S7 Co 03g Pd 009 O3 


3.24 


98.1 


97.8 


99.7 


90.6 


89.0 


91.5 




L^o.flo^eo. i e o.s7Co 0 MPdo.0503 


3.24 


98.5 


97.6 


99.8 


84.9 


82.1 


84.1 
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3.24 ] 


97.5 
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[0130] 

*iin, ^%P^^$ii^*j£{-J;oTi!iig^j^fcllig0iji(D*&^4^Wi--5-ey y 
M SSE » AH A # it . J: i^b^5 0 

[0131] 

KRfl 2 
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L ) M MEla » iz *t -f Z> => - T 4 > '/ 

r M S£ m 2 . 4 . 6 . 7 *J J: it «5 W 2 . 3T»?)*lt*»fl:20gi, C e 0 6 Z r 0 
. 3 Y o . i O o 9 s »»)*!i'?>4 4*^afc*»»«: 100gi:Sr.K'ftl'*l2 
OmLiflftL. £ & , i;^a=7/^ ( 0 Ift^ttUN Z S - 3 O B : HJS^3 0|t 
ft % ) 2 1. 1 g 5ri)PiT^7 y-SrsBKLfc. r x 7 U - Sr , = — ->*i7^ = 
#A ( il & 8 0 m m , ft £ 9 5 m m , t&-f3Bfi400t^/ (0. 025m) 2 ) fi* h 
5tt«E««:^3— f-f > ^ L fc. „ 
[01321 

= — r > y m , ^ fij ^ ^ 'J — iriT/D ^ct^tft^, ft*(D3 - r-f y^iiU 
26g/«||B*U ( 6 0 g / AS ) t ± 5 1 1 S L „ ^ CO 1 20ti:tl 2 

h$ m ii a t£ «i « . * ^ [ p , 6 o ot:T3^B]ftfiSt5r itioT, nmm 2 . 4, 6, 

[0133] 

2 ) jlH A tt S* 

Vf8«(S#ai4Lcoxy^yff)SAy^^/ r |; i _h3ETM#<biT.fc£-^-y y^*t«4«Sr 
„ ix *L * L , «!l«rtISiS 9 0 0 tt/i6 9 0 Otflt-f 
Sr. 1 OO^raa^lIU:. 
[0 1 3 4] 

miK'<? — o~8 70s? (8 7o»«) ii , mmQ.mvt ( i = i ) -? & -5 a / f = 

14.6(A/F = air to fuel rati o = S)«51t) Jrti>t LT, A 1 

= ±4%(AA/F = ±0. 6A/F)COl£iH£r,Jli£$cO. 6 H z T* £ , 8 70-9 

00» (309RI) tt , &«$«W±MJ;^f>2i!fc76^^£rajALT. 1=1. 2 S t 4 5 
* ft= M T 34 ffiij S£ <fc L „ 
[0135] 

3 ) fS tt I? flB 

m.mm \ cd 3 ) a an m t m <r> & # \c x o r , jft^Bffmro«-^yy^««4accoco, h 

C , N O x CO m & 91 L fc . tOtS**:*2l:*t. fc fc* L- , £ m 31 * ( S V ) tt , 
7 0 0 0 0/ SB#i:L/c o *i , J? 2 tC J4 . LSfcOWt^I^fi 

( g ) £ # -a- t * -r . 

[0136] 
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IfiTLfcrot^L, 31 JS fl*J 2 , 4, 6. 7©»flc**tt5t / y^ftimtll, W ^ & t 

[0137] 

3 . 5 , 8-1 3*Sj;tftt;&0ij4, 5 *i ^ T W ft fc *& # £ ffl ^ T . 2 <D 
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[0139] 

3 ) m&wm 

Ittflios) iSttlHiiiHl«>ft#KJ:o-c, H<Mia«)*t y y xttiniwco. h 
C , N O x co ft: * £r »J a£ L fc . tcogSSr* 3 (i*t. * J3 , * 3 f£ « , # * / y # 
MI 1 L3fc*)ff)Sli«^ti (g) tffft^t. 

[0140] 10 
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* 3 h , it & #J 4 , 5<7)*&fls:S:#^ri-5^yyx ; ytft!.jlt { ±, W ^ K £ "9 # ffc 35 riS ± # < 
t£ T L CD fc # L . ^ * « 3 , 5, 8-1 3ro»#*ttt5*y M««Hi, Wl >K'&. 

[0141] 

I & m <r> Vh * J 

K JE £ IS * V* fc ft , * fiK i" * » * a« ?fc # ^ »f jx s n '> *< , W fc ft , X * $, £ 
S»*J:<SS*aai-iCLi:as-c»#5 ( , & a ^ ^ -c . »**ixaW«^JR4fia>P,tt 

W**^iJtt5^, If4«4ftir4 C 5 d t * ft < , j* ^tt *i J: 0* if ± tt <B to ± * H 
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[01 42] 

S h ic . ^^SWto^o^^*^ h « iS- fife <fc m <r> %t ig ^ & fc i ix , it «f ft as M -e , * 
V *H ft ^ & ft & co Jt « iE #ft co T £ it -f -5 ^ t i« T? # 5 . 

[0143] 

h >2 ft ^ S* ft % »i , £r£:«Sr-<D^*#-r HS«^l*{fc1**K2«J*.fc<$>l!fc<*-tir-Cia»* 
Sr«*s:i!)st*5. rw^oyx* ^ h «J ft 3* fifc {fc 4fc -c li , *A*j4*IHfcSt[H*TT? 

h«ft^Ht{fc4fe*Kte^T**a*oi*$>|U£«tt;*ix, i* tt « JS tt «: 10 
T- # 3 r £ *s t? # 5 . 
[0144] 

* co y> . ^^ijfim^ny^*^ h^a^-fiKb^coSitia^ifejrioTWfjixfc^n^^* 

•Y h ® « 3- B* {fc W tt , »^«co«!8jEfg+t$r x III: bfc o t i^<^f«itt 5 ^ 

■e # 5 co -c . »#^#<kfflttli Lt, io^tt. Si$Jfii#^ft)iltlHt, *? 

[ # ft M jE * ] 

[SHIP] ^1*14^7^ 10P (2002. 7. 10) 
[ ¥- <S£ ftfi IE 1 ] 

[ M IE *f ft * S 4 ] KM* 
[ M IE 2t ft qi N * ] 0 0 4 1 
[*|IE>fjj£] £3E 
[ *§ IE to f*| $ ] 
[ 0 0 4 1 ] 

E[OCH(R 3 )-(CH 2 ) a -OR 4 ]s ( 4j 

( it f . E tt , «■ 7c * 4: * L , R 3 tt. *#Iftfc(iKi»l~4©7^*yH**L 
. R 4 « . £S 3fS » 1 ~ 4 © 7 * ?r L , a 13 , 1 ~3i»S». s tt , 2-3 »it 

Sr^-f-o ) 

7;U3df-->7^=7 - Hi, i 0 * * W I; li , 0«l x. li . — h , ^Kv/^T 0 
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T~ (#%) 



#^jii*jp*mFH2 less* ^PM^ij»^tt<MnW^ifrt 

F ^ A (#%) 3G091 AB03 BA07 BA39 GB02W GB03W GB04W GB05W GB06W GB07W GB10W 



4D048 AA06 AA13 AA18 ABOl AB02 BA02X BA03X BA18X BA19X BA28X 

BA30X BA31X BA33X BA36X BA37X BA38X BB02 
4G042 DA02 DB11 DB12 DB31 DC03 DD10 DE08 DE09 DE12 
4G048 AA03 AA05 AB02 AB06 AC08 AD08 AE08 

4G069 AA02 AA03 AA08 BA05B BB06A BB06B BC09B BC16B BC42B BC43B 
BC44B BC62B BC66B BC67B BC68B BC71B BC72B BC75B CA03 CA09 
EA01Y EA19 EC23 ED06 FB09 



